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(54) Abstract Title 

Mobile communication device, modem and power supply system 

(57) A mobile communication device 10 has a battery 3 and control means 7 which enable the device to 
selectively receive power from the battery 3 or from a data terminal 30 via a modem 20. A further aspect 
r lates to a modem or power supply device for supplying power to the communication device. When a control 
section 8 of the mobile communication device 10 detects a voltage drop of the battery 3 during wireless data 
communication through packet transmission, the control section 8 temporarily stops transmission in the state 
where reception is maintained. The mobile communication device receives power from the data terminal 30 
connected to the mobile communication device 10 through a modem card 20. When an exchange of batteries 
is ended and a battery voltage is 10 recovered/ transmission is resumed. Transmission data during a period 
when the transmission is stopped, is stored in a RAM in the modem card 20. 
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MOBILE COMMUNICATION DEVICE, MODEM AND 
POWER SUPPLY DEVICE AND METHOD 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention- relates to a mobile 
communication device, to a modem, and to a power supply 
device and method for a mobile communication device 
carrying out wireless data communication. 

Description Q$ tfre Relfrtgfl Art 

Conventionally, in a mobile communication device such 
as a portable telephone and a car telephone, during 
communication to a base station, when a battery voltage 
becomes lower than a voltage necessary for the 
communication, the communication is cut off. Thus, after 
exchanging a battery, a user of the communication device 
must make operations again for connection of a 
communication line, such as a calling operation. Besides, 
since various kinds of information required for 
communication operations or for signal processing are 
stored in a RAM, they are lost at the exchange of the 
battery. 

With regard to such a problem, for example, Japanese 
Patent Application Laid-open No. Hei. 5-22188 discloses a 
technique in which when a battery voltage is lowered, data 
stored in a RAM is stored in an EE PROM to protect the data. 

Fig. 1 is a structural block diagram schematically 
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showing a mobile communication device disclosed in the 
publication . 

In Fig- 1, at the reception of a signal from a not- 
shown base station, the signal received through an antenna 51 
5 is subjected to processing such as amplification and 
demodulation by a wireless section 52. Thereafter, the output 
of the wireless section is subjected to predetermined signal 
processing by a signal processing section 53 and is outputted 
as a voice from a speaker 54. 

10 On the other hand, when a signal is transmitted to the 

base station, a line is connected by the operation of a key 
pad 60. Thereafter, a voice from a microphone 55 is subjected 
to predetermined signal processing by the signal processing 
section 53, and then, is subjected to processing of 

15 demodulation and amplification and is transmitted from the 
antenna 51. 

A micro-computer (hereinafter referred to as a 
microcomputer) 56 is a circuit for controlling and processing 
these transmitting/receiving operations, and the information 
20 wire regarding to the controlling or processing is stored in 
a RAM 57. 

A battery 62 supplies power to the respective sections 
of the communication device, and the output voltage thereof is 
monitored by a voltage monitoring circuit 61. On the basis of 
25 the output of the voltage monitoring circuit 61, when the 
battery voltage becomes lower than a predetermined value, the 
microcomputer 5 6 stores the information stored in the RAM 57 
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into an EE PROM 58. In this way, the information is protected. 

Thereafter, after an exchange of batteries is ended, 
the information taken shelter in the EEPROM 58 is restored in 
the RAN 57, and on the basis of the information from the RAM 
57, the microcomputer 56 makes setting of a 
transmission/reception channel , transmission/ reception output 
level, and the like. That is, the state before the power was 
cut off is recovered. Then the operation of the device shifts 
to a communication operation. 

On the other hand, in recent years, wireless 
communication of data from an information terminal such as a 
personal computer is carried out by using a mobile 
communication device. It is also p'ossible to use the above 
described mobile communication device in this wireless data 
communication. 

However, in the above described conventional mobile 
communication device, when a drop in battery voltage is 
detected, the information must be transmitted from the RAM to 
the EEPROM, and the information must be recovered from the 
EE PROM to the RAM after the exchange of batteries is ended. 

On the other hand, even if the above described 
conventional mobile communication device is applied to the 
wireless data communication, data from the information 
terminal is lost by the voltage drop of the mobile 
communication device. Otherwise, it is necessary to interrupt 
the data communication by a communication application which 
has operated until now at the side of the information 
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terminal. Thus, if the application at the side of the 
information terminal does not retransmit all the data lost 
during the interruption, data communication after 
resumption can not be realized. This is, the data 
communication which has been carried out by the 
communication application at the side of the information 
terminal comes to nothing, and the same data communication 
must be carried out again, so that finite radio frequencies 
are wastefully used, and also a wasteful time is spent. 

SUMMARY OF THE INVENTION 

An object of at least the preferred embodiments of the 
present invention is to solve the above described problems 
and to provide an improved mobile communication device. 

Another object of at least the preferred embodiments 
of the present invention is to provide a power supply 
device for a mobile communication device and a power supply 
method by which a battery can be exchanged without cutting 
off the connection of wireless communication. 

Still another such object is to provide a power supply 
device for a mobile communication device and a power supply 
method by which data communication can be continued without 
interrupting or terminating an application at the side of 
a data terminal so that it is not necessary to carry out 
wasteful wireless data communication following 
reconnection . 

Still another such object is to provide an improved 
data terminal connection modem card which 
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will be clarified later, 

A mobile communication device according to one aspect 
of the present invention which carries out wireless data 
communication to an external device, comprises a 
transmitting section for transmitting data to the external 
device, a battery for supplying power to the mobile 
communication device, an interface for receiving power from 
a data terminal having the data through a modem card 
connected to the mobile communication device, and a control 
section for making power supply from one of the battery and 
the interface. 

The mobile communication device further comprises a 
detecting section for detecting a voltage of the battery , 
and a comparing section for comparing a detected voltage 
with a predetermined voltage value. It is preferable that 
the control section stops data transmission from the 
transmitting section when the detected voltage becomes 
lower than the predetermined voltage value. 

It is preferable that the control section selects 
power supply from the interface when the detected voltage 
becomes lower than the predetermined voltage value. 

The control section may resume data transmission from 
the transmitting section when the detected voltage becomes 
equal to or higher than the predetermined voltage value 
after the detected voltage became lower than the 
predetermined voltage value. 

According to a preferred embodiment of the present 
invention, in a modem card for 
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connecting a mobile communication device carrying out wireless 
data communication to an external device, to a data terminal 
for transmitting- data to the mobile communication device, the 
data is transmitted from the data terminal to the mobile 
5 communication device, and a power supply current supplied from 
the data terminal is fed to the mobile communication device. 

Further, it is preferable that the modem card includes 
a memory for storing the data from the data terminal . 

It is preferable that the modem card stores the data 
10 into the memory in response to a first control signal from the 
mobile communication device, and outputs the stored data to 
the mobile communication device in response to a second 
control signal from the mobile communication device. 

Further, according to another aspect of the present invention, a power 

15 supply device of a mobile communication device for carrying 
out wireless data communication to an external device, 
comprises a data terminal for transmitting data to the mobile 
communication device, and a modem card for connecting the data 
terminal to the mobile communication device so as to supply 

20 the data to the mobile communication device, and the mobile 
communication device receives power from the data terminal 
having the data through the modem card. 

Further, it is preferable that the mobile 
communication device can be supplied with power from a 

25 battery, and comprises a detecting section for detecting a 
voltage of the battery, and a comparing section for comparing 
the detected voltage with a predetermined voltage value, and 
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when the detected voltage becomes lower than the predetermined 
voltage value, the mobile communication device stops data 
transmission and receives power from the modem card. 
According to another aspect of the present invention, in a power 

supply method for a mobile communication device of a system 
including the mobile communication device for carrying out 
wireless data communication to an external device, a data 
terminal for transmitting data to the mobile communication 
device, and a modem card for connecting the data terminal to 
the mobile communication device so as to supply the data to 
the mobile communication device, the mobile communication 
device is supplied with power from the data terminal having 
the data through the modem card. 

Further, it is preferable that the mobile 
communication device can be supplied with power from a 
battery, and when a voltage of the; battery becomes lower than 
a predetermined voltage value, the mobile communication device 
stops data transmission and receives power from the modem 
card . 

As described above, according to the present 
invention, in the case where a voltage of a battery of a 
mobile communication device is lowered, when wireless 
communication is carried out, the mobile communication device 
stops a transmission function, decreases a consumed current, 
and receives power, from a data terminal. When a battery 
voltage is recovered by an exchange of batteries or the like, 
transmission is resumed. Accordingly, even if a battery 
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voltage is lowered, a receiving operation is continued, so 
that the exchange of batteries can be made without cutting 
off the wireless communication. 

RBTEF DESCRIPTION OF THE DRAWINGS 

These and other objects, features and advantages of 
this invention will become more fully apparent from the 
following detailed description taken with the accompanying 
drawings which are by way of example only and in which: 

Fig. 1 is a structural block diagram showing a 
conventional mobile communication device; 

Fig. 2 is a structural block diagram showing an 
embodiment of this invention; 

Fig. 3 and 4 are flow charts showing an operation of 
an embodiment of a control section shown in Fig. 2; and 

Fig. 5 is a flow chart showing an operation of another 
embodiment of the control section shown in Fig. 2. 

In the drawings, the same reference numerals denote 
the same structural elements. 

DESCRIPTION OF THE PREFERRED EM BODIMENTS 
Preferred embodiments of the present invention will be 
described below with reference to the drawings by way of 
example only. 

Fig. 2 is a structural block diagram showing an 
embodiment of a wireless data communication device 
according to the present invention. 

In Fig. 2, the wireless data communication device is 



constituted by a mobile radio communication device 10, a modem 
card 20, and a data terminal 30. The mobile radio 
communication device 10 is preferably a car telephone, a 
portable telephone, or a second generation cordless telephone. 
The mobile radio communication device may be a two-way 
communication type pager. The modem card 20 is preferably a 
data terminal connection modem card. The data terminal 30 is 
preferably a personal computer or a portable information 
terminal. However, the present invention is not limited to 
these, but any device is used as the mobile communication 
device 10 as long as the device can be wireless-connected to 
a base station and can carry out data communication. Also, any 
device is used as the data terminal 30 as long as the device 
stores data and can transmit the data, and any device can be 
used as the modem card 2 0 as long as the device enables data 
transmission between the mobile communication device 10 and 
the data terminal 30. 

The mobile communication device 10 is preferably 
connected to the modem card 20 through a communication cable, 
and the data terminal 30 and the modem card 20 are preferably 
connected to each other through a PCMCIA type connector. 
However, these connections are not limited to this embodiment, 
but other connecting method may be adopted. 

The mobile communication device 10 includes a 
transmitting section 1 for transmitting radio signals of coded 
data through a specific channel by -an antenna to a not-shown 
external device, for example, a base station, and a receiving 
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section 2 for receiving coded data from the base station 
through the specific channel by the antenna. It is preferable 
that wireless data communication between the base station and 
the mobile communication device 10 is carried out through 
5 packet transmission-. 

It is to be noted that, in Fig. 2, although the 
antenna is shown for each of the transmission side and the 
receiving side, it is apparent that one antenna can be used 
for both transmission and reception in the field of a wireless 

10 communication technique. 

A battery 3 supplies power to the mobile communication 
device 10, and may be integrated in the mobile communication 
device 10 or may "be detachably connected to the mobile 
communication device 10. That is, it is sufficient if only the 

15 battery can be exchanged for another when a battery voltage is 
lowered. 

In the inside of the mobile communication device 10, 
a battery voltage detecting section 4 detects a voltage of the 
battery 3, and supplies the detected voltage information to a 

20 control section 8. Although it is preferable to always detect 
the voltage, the detection may be carried out at a constant 
time interval. A sounder 5 and a display section 6 give an 
alarm when a battery voltage is lowered, and generates an 
alarm sound for notifying a user of the battery exchange time 

25 and makes a display for urging the user to exchange a battery, 
respectively. It is possible that the sounder 5 and the 
display section 6 serve also as a calling sound generating 
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section and a display section of telephone numbers and the 
like, which are equipped in a general mobile communication 
device. 

A power supply switching section 7 switches a power 
5 source current from the battery 3 and a power source current 
from the data terminal 30 through the modem card 20, and 
supplies the current to the respective sections of the mobile 
communication device 10. 

A control section 8 controls the respective, sections 
10 of the mobile communication device 10, and as described later 
in detail, when a battery voltage from the battery 3 becomes 
lower than a predetermined value, the control section 8 stops 
a transmission function, causes the sounder 5 and/or the 
display section 6 to generate an alarm, and makes control so 
15 that the power from the data terminal 30 is supplied to the 
respective sections of the mobile communication device 10 
through the modem card 20. Further, the control section 8 
carries out data communication to the mode card 20. 

Preferably, the predetermined value is a voltage at 
20 which a battery must be exchanged, or a minimum voltage at 
which the mobile communication device can operate. The 
predetermined value may be a minimum voltage required for 
transmission of data. 

The modem card 20 is operated by receiving power from 
25 the data terminal 30, and supplies the power source current as 
well as data to the mobile communication device 10.. That the 
modem card 20 is operated by receiving power from the data 
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terminal 30 is similar to a convention device. In the present 
invention, as shown by a wavy line in the inside of the modem 
card 20, the current supplied from the data terminal 30 is 
also supplied to the power source switching section 7 of the 
5 mobile communication device 10 through the modem card 20. It 
is preferable that the power from the- data terminal is 
supplied through at least one terminal of a PCMCIA type 
connector, preferably through a preliminary terminal which is 
not used for data communication. Also, it is preferable that 

10 the power supply from the modem card 20 to the mobile 
communication device 10 is carried out while being 
superimposed on a signal in the communication cable. 

The modem card 20 has a built-in memory for storing 
data from the data terminal 30, preferably a RAM 21, and when 

15 transmission is stopped in the mobile communication device 10, 
data from the data terminal 30 is stored in the RAM. After the 
transmission is restarted, the modem card 20 transmits the 
data stored in the .RAM to the mobile communication device 10. 
This storing and transmitting is preferably carried out by a 

20 control signal from the control section 8. The reception data 
may be directly supplied to the data terminal 30 through the 
modem card 2 0 from the control section 8, or may be stored in 
the modem card 20 like the transmission data. However, when 
the capacity of the RAM is taken into consideration, the 

25 former is preferable. 

As described above, in the present invention, data 
from the data terminal 30 is supplied to the mobile 
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communication device 10 through the modem card 20, and the 
mobile communication device 10 transmits the data through 
wireless communication. If a voltage of the battery 3 becomes 
lower than an operable voltage of the mobile communication 
5 device 10 during data transmission, the transmission is 
stopped while a receiving operation is maintained, and the 
mobile communication device is supplied with power from the 
data terminal. During that, the modem card 2 0 stores the data 
from the data terminal 30, After the completion of the 

10 exchange of batteries, power is again supplied, form the 
battery, and the transmission is resumed. 

The data received at the receiving section 2 is 
transmitted to the data terminal 30 from the control section 
8 through the modem card 20. 

15 Incidentally, since a power source current supplied to 

the modem card from the data terminal can not cover a consumed 
current of the mobile communication device during wireless 
communication, the transmission is temporarily stopped. Thus, 
if a current supplied from the data terminal to the modem card 

20 is so sufficient that the mobile communication device can 
carry out the transmission operation, it is not necessary to 
stop the transmission. 

Further, although a conventional modem card receives 
power from a data terminal, it can not output the power to 

25 another device. Thus, in the present invention, the modem card 
is made to have a function to supply power in addition to 
data. Preferably, a power source current is supplied through 
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the communication cable for connecting the modem card 20 to 
the mobile communication device 10. At present, although the 
communication cable has about 16 signal lines, about 8 or 9 
signal lines are actually used for the data communication, and 
other signal lines are not used. Then, in the present 
invention, the remaining signal lines are preferably used to 
supply the power source current received from the data 
terminal 30 to the mobile communication device 10. The modem 
card 20 is provided with a path (passage) therefor. 

Next, the operation of the present invention will be 
described in detail with reference to the flow charts shown in 

Figs. 3 and 4. 

In Fig. 3, when a power source is turned on by the 
operation of a not-shown power source switch or the like of 
15 the mobile communication device 10 (step S101) , the control 
section 8 sets the power supply switching section 7 to power 
supply from the battery 3 (step S102). That is, between a 
power source current supplied from the data terminal 30 
through the modem card 20 and a power source current from the 
battery 3, the power source current from the battery 3 is 
supplied to the respective sections in the mobile 
communication device 10. 

Next, the control section 8 judges whether or not the 
modem card 20 is connected to the mobile communication device 
10 (step S103) , and if the modem card is connected, the 
control section judges whether or not the power source current 
is supplied to the power supply section 1 from the data 



20 



25 
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terminal 30 through the modem card 20 (step S104). It is 
preferable that this judgement is carried out by start-stop 
system serial communication. 

In the case where it is judged in step S103 that the 
modem card 20 is not connected, or in the case where it is 
judged that power supply from the data terminal 30 is not 
carried out though the modem card 20 is connected in step 
S104, if a voltage V of the battery 3 becomes lower than a 
predetermined voltage Vth (step S105), both or one of the 
sounder 5 and the display section 6 gives an alarm to a user 
(step S106) . 

On the other hand, in the case where it is judged in 
step S104 that current i"5 supplied from the data terminal 30 
through the modem card 20, if the battery voltage V becomes 
lower than the predetermined voltage Vth (step S107), the 
control section 8 judges whether or not communication is being 
carried out (step S108) . If communication is not carried out, 
an alarm is given in step S106, and if communication is 
carried out, the operation proceeds to a process shown in Fig. 
4 . 

Incidentally, the comparison between the battery 
voltage and the predetermined voltage value in the steps S105 
and S107 is a judgement as to whether or not the battery 
voltage is sufficient to enable the mobile communication 
device to operate, and especially, it is preferable that the 
comparison is a judgement as to whether or not the battery 
voltage is sufficient to enable the mobile communication 
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device to execute a transmission function. 

Further, the wireless data communication between the 
not-shown base station and the mobile communication device 
10 is carried out by transmission and reception of radio 
signals using the transmitting section 1 and the receiving 
section 2. in the case where there is data desired to be 
transmitted to the base station, the control section 8 
inputs the data from the data terminal 3 0 through the modem 
card 20, and executes the packet transmission to the base 
station by using the transmitting section 1. On the other 
hand, after wireless data from the base station is 
demodulated by the receiving section 2, the data is 
transmitted to the modem card 20 from the control section 
8. The modem card 20 sends the data to the data terminal 
30. 

The packet transmission is as follows: after data 
signals are generated, they are transmitted by wireless 
communication to the base station and only data to a mobile 
communication device used by a user is received. In the 
packet transmission, "it is also possible for a plurality of 
users to carry out wireless communication through one radio 
frequency. Thus, the control section 8 divides a data 
signal from the modem card 20 so that it can be transmitted 
to the base station by wireless communication, converts the 
divided data signal, and controls the transmitting section 
1 so that wireless communication is carried out during a 
period corresponding to only the data 
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signal. Moreover, the control section 8 makes control so that 
data signal from the base station is received by the receiving 

section 2, only data to the receiving device is combined and 
converted, and the data is transmitted to the modem card 20. 
5 In Fig. 3, although the comparison of the battery 

voltage is carried out after the judgement of connection of 
the modem card and the judgement of power supply from the data 
terminal, .the comparison of the battery voltage may be carried 
out after setting of the power supply switching section, and 

10 in the case where the battery voltage is lower than a 
reference voltage, both or one of the judgement of connection 
of the modem card and the judgement of power supply from the 
-data terminal may be carried out. 

In Fig. 4, in the case where communication is being 

15 carried out, the control section 8 controls the transmitting 
section 1 to stop wireless data transmission (step S109) . It 
is preferable that this control is carried out by sending a 
communication busy, signal to the base station. That is 7 it is 
preferable that the control section 8 makes control so that 

20 the transmitting section 1 sends, the communication busy 
signal. The communication busy signal is, for example, an RNR 
signal in a communication protocol, or a signal in a LAP DM 
protocol regulated by RCR-STD27 in a digital portable 
telephone. 

25 It is to be noted that the control section 8 does not 

send transmission data to the transmitting section 1 after 
sending the communication busy signal. By stopping the 
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transmission process in this way, it is possible to decrease 
a current consumed by the mobile communication device 10 to 
about 10 %. Also, it is possible to decrease a consumed 
current to a value lower than a current level (generally about 
5 400 mA) in the range of a current supplied from the data 
terminal 30 through the modem card 20. 

Subsequently, the control section 8 switches the power 
supply switching section 7 so that the power source current 
from the data terminal 30 can be supplied through the modem 
10 card 20 (step S110) - 

Further, the control section 8 sends a control signal 
to the modem card 20 so that data from the data terminal 30 is 
stored in the RAM. . In response to the control si'gnal, the 
modem card 20 stores the data in the RAM. 
15 After the switching of the power supply switching 

section 7 is ended, the control section 8 visually notifies a 
user through the display section 6 that the exchange of the 
battery 3 is possible (step Sill). At this time, the control 
section 8 may acoustically notify the user that the exchange 
20 of the battery is possible, by making the sounder- 5 give an 
alarm sound. Incidentally, it is sufficient to use only the 
sounder 5 without using the display section 6. 

The control section 8 monitors whether or not the 
battery 3 is taken out of the mobile communication device 10 
25 on the basis of the detection result from the battery voltage 
detecting section 4 (step S112), and. urges the exchange of the 
battery until the battery 3 is taken out. 
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On the other hand, when the battery 3 is taken out and 
a new battery is connected, the control section 8 judges 
whether or not the battery has a voltage required to carry out 
wireless data communication (step S113) . In the case where the 
5 new battery does not have a required voltage, the control 
section urges a user to exchange the battery in the process of 
step Sill, and in the case where the battery has a required 
voltage, the power supply switching section 7 is switched to 
power supply from the battery 3 (step S114) . 
10 Subsequently, the control section 8 controls the 

transmitting section 1 to resume the temporarily stopped 
wireless data transmission process (step S115). It is 
preferable that this control is carried out by sending a 
communication permitting signal from the transmitting section 
15 1 to the base station. The communication permitting signal is, 
for example, an RR signal on the communication protocol, or a 
signal in the LAPDM protocol regulated by RCR-STD in a digital 
portable telephone . 

Further, the control section 8 inputs the data stored 
20 in the RAM from the modem card 20 before the resumption of 
communication, at the same time as the resumption of 
communication, or after the resumption. 

Although the battery voltage is always detected after 
a power source is turned on in the above described embodiment, 
25 the present invention is not limited to this, but detection 
may be carried out only during the communication. 

In Fig. 5, after the process of step S102 in Fig. 3 is 
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ended, the control section 8 judges whether or not wireless 
data communication is being carried out (step S201). If the 
communication is not carried out, the operation proceeds to 
step S105 shown in Fig. 2, and on the other hand, if the 
5 communication is carried out, it is judged whether or not the 
battery voltage V is lower than the reference value Vth (step 
S202) . 

In the case where the battery voltage V becomes lower 
than the reference value Vth, the control section 8 judges 

10 whether or not power supply from the data terminal 30 through 
the modem card 20 is carried out to the power supply switching 
section 7 (step S203)- If power supply from the modem card 20 
is not carried out, the operation proceeds to the process of 
step S106 shown in Fig. 3, and on the other hand, if there is 

15 power supply, the operation proceeds to the process of step 
S109 shown in Fig. 4. 

As described above, according to the present 
invention, when a battery is exchanged, data transmission of 
a mobile communication device is restricted, and a consumed 

2 0 current is cut down, so that power supply from a data terminal 
is made possible. Thus, even in a mobile communication device 
which can not carry out wireless data communication for a long 
time, a battery can be exchanged without interrupting the 
wireless data communication. 

25 Further, since the wireless data communication is not 

interrupted, it is not necessary to terminate a communication 
application at the side of the data terminal, too. Thus, it is 
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not necessary to carry out the data transmission from the 
first. 

Further, since it is not necessary to carry out the 
data transmission again, it becomes possible to effectively 
use the radio frequency. 

while the invention has been described with reference 
to specific embodiments thereof, it will be appreciated by 
those skilled in the art that numerous variations, 
modifications, and embodiments are possible, and 
accordingly, all- such variations, modifications, and 
embodiments are to be regarded as being within the spirit 
and scope of the invention. 

Each feature disclosed in the specification (which 
term includes the claims) and/or shown in the drawings may 
be incorporated in the invention independently of other 
disclosed and/or illustrated features. 

The text of the abstract filed herewith is repeated 
here in full as part of the specification: 

When a control section 8 of a mobile communication 
device 10 detects a voltage drop of a battery 3 during 
wireless data communication through packet transmission, 
the control section 8 temporarily stops transmission in the 
state where reception is maintained. The mobile 

communication device receives power from a data terminal 30 
connected to the mobile communication device 10 through a 
modem card 20. When an exchange of batteries is ended and 
a battery voltage is recovered, transmission is resumed. 
Transmission data during a period when the transmission is 
stopped, is stored in a RAM in the modem card 20. 
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CLAIMS : 

1. A mobile communication device which carries out 
wireless data communication with an external device, 
comprising : 

a transmitting section for transmitting data to said 
external device; 

a battery for supplying power to said mobile 
communication device; 

power input means for receiving power from a data 
terminal through a modem connected to said mobile 
communication device; and 

a control means for selecting power from one of said 
battery and said power input means . 

2 . A mobile communication device as claimed in claim 
1, further comprising a detecting means for detecting a 
voltage of said battery, and a comparing means for 
comparing a detected voltage with a predetermined voltage 
value, wherein said control means stops data transmission 
from said transmitting section when the detected voltage 
becomes lower than thie predetermined voltage value . 

3 . A mobile communication device as claimed in claim 
1 or 2, wherein said control means selects power supply 
from said power input means when the detected voltage 
becomes lower than the predetermined voltage value. 

4. A mobile communication device as claimed in claim 
2 7 wherein said control means resumes the data transmission 
from said transmitting section when the detected voltage 
becomes equal to or higher than the predetermined voltage 
value . 
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5. A mobile communication device as claimed in claim 
1, wherein said transmitting section carries out a 
transmission and a reception process only when there is 
data to be transmitted and received by wireless, so that 
packet communication is carried out in which a plurality of 
users can carry out the wireless communication through one 
radio frequency. 

6. A mobile communication device as claimed in any 
preceding claim, wherein said modem is a modem card. 

7. A modem for connecting a mobile communication 
device which carries out wireless data communication to an 
external device, with a data terminal for transmitting data 
to said mobile communication device, 

wherein said modem comprises means for transmitting 
data from said data terminal to said mobile communication 
device, and means for supplying power from said data 
terminal to said mobile communication device, 

8- A modem as claimed in claim 7, further comprising 
a memory means for storing the data from said data 
terminal . 

9. A modem as claimed in claim 8, wherein said modem 
stores the data in said memory means in response to a first 
control signal from said mobile communication device, and 
outputs the stored data to said mobile communication device 
in response to a second control signal from said mobile 
communication device. 

10. A modem as claimed in any of claims 7 to 9, 
wherein said modem is a modem card. 



JSDOCID: <GB 2326062A_I_> 



24 

11. A power supply device for a mobile communication 
device for carrying out wireless data communication to an 
external device, comprising: 

a data terminal for transmitting data to said mobile 
communication device; and 

a modem for connecting said data terminal to said 
mobile communication device to supply the data to said 
mobile communication device, 

wherein said data terminal is adapted to output power 
to said mobile communication device through said modem. 

12. A power supply device as claimed in claim 11, 
further comprising said mobile communications device, and 
wherein said mobile communication device can be supplied 
with power from a battery, and comprises a detecting means 
for detecting a voltage of said battery, and comparing 
means for comparing the detected voltage with a 
predetermined voltage value, and when the detected voltage 
becomes lower than the predetermined voltage value, said 
mobile communication device stops data transmission and 
receives power from said modem. 

13. A power supply device as claimed claim 11 or 12, 
wherein said modem is a modem card. 

14 . A power supply method for a mobile communication 
device of a system including said mobile communication 
device for carryi. n 9 out wireless data communication to an 
external device, a data terminal for transmitting data to 
said mobile communication device, and a modem for 
connecting said data terminal to said mobile communication 
device to supply the data to said mobile communication 
device , 

wherein said mobile communication device is supplied 
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with power from said data terminal via said modem. 

15. A power supply method as claimed in claim 14, 
wherein said mobile communication device can be supplied 
with power from a battery, when a voltage of said battery 
becomes lower than a predetermined voltage value, said 
mobile communication device stops data transmission and 
receives power from said modem. 

16. A power supply method as claimed in claim 14 or 
15, wherein said modem is a modem card. 

17. A mobile communication device substantially as 
described herein above with reference to Figures 2 to 5 of 
the accompanying drawings . 

18 . A modem substantially as described herein above 
with reference to Figures 2 to 5 of the accompanying 
drawings . 

19. A power supply device substantially as described 
herein above with reference to Figures 2 to 5 of the 
accompanying drawings. 

20. A power supply method substantially as described 
herein above with reference to Figures 2 to 5 of the 
accompanying drawings . 
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